Squalene containing solid lipid nanoparticles, a promising adjuvant system for yeast vaccines.
Potent adjuvant systems are required for subunit and single antigen based vaccines to provide sufficient immunogenicity. Furthermore, adjuvants can reduce the required number of immunisations and the antigen amount. Squalene nanoemulsions, like MF59® and AddaVax™, are potent, safe and well characterised adjuvant systems and approved for use in humans. Here, we developed squalene containing solid lipid nanoparticles, which can be sterilised by steam sterilisation and stored as freeze-dried power together with a yeast-based vaccine. Detailed size measurements using dynamic and static light scattering were applied, as the immune stimulating effect of squalene emulsions is mainly dependent on the particle size. The size range of AddaVax™ (120-170 nm) was favoured for the developed squalene containing solid lipid nanoparticles. Differential scanning calorimetry (DSC) and H NMR studies were performed to characterise the interactions of the incorporated liquid squalene with the solid hard fat matrix. A homogeneous distribution as liquid domains in the solid glyceride structure was suggested for the liquid squalene. The developed adjuvant was compared with Freund's adjuvant and a commercially available squalene nanoemulsion in a vaccine trial in the mouse model with a yeast-based vaccine directed against the infectious bursal disease virus. All squalene-based adjuvants showed excellent biocompatibility and provided immune stimulating properties comparable to Freund's adjuvant.